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{57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a communication system wliich 
enables accurate synchronous control and user detection without using a 
preamble and a user code. 

SOLUTION: The communication system is equipped with a transmitter for 
performing LDPC encoding and a receiver for performing LDPC decoding of 
receiving data of encoding word length sampled from a prescribed sampling 
start point, by using 'sum-product algorithm'. The receiver performs the 
synchronous control and the user detection by using the total sum of 
absolute values of logarithmic likelihood ratio of posteriori probability of 
each bit outputted as the decoded result. 
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(54) mm(D4im am->;^7^A. 



(57) immi 

>^Lfc??^SS5J'«Sffx-^'^. rsum-Pro 
due tT;V::f'JXAj ^ffll/^TL D P C^^b, «^ 



m.nis,'",mk) 



(mi,m2,'".tm)G 
=(c1,c2."-.ck) 



(D^ISf—i^^^ rs um-P r o d u c t T;l/=fUX 

Srd ^ ;i t i -r -5 5^ Ao 

H:ro^^:*ffi©i^fn*t«:^ t ^ -5 -y- > :/;HBi&,^ v- > ^ 

«->7.5^A. 

m^m 1 sfc«2 twfa«»aM>^x^A. 

3 (cfBicroji«->X5^A. 

««jl«i^X7"A» 

1 ~ 5 wi/i-rn*^-otwiB««a«->x7"A, 

(D^ISy^—^^^ rs um- P r o d u c t 7;U::JU X 

AJ ^fflv^TLDPca^L. mn^^ti^xmti^n 

^ ;i t tt-^if 7 irfBiJ©§m«l. 

8 iCfBfc<D§mSS, 
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^MH^^iCcDM^ tcatJi^TtJ' p ^ ra^ ^SSSiLT s 
[it*j« 1 2 1 wtBjii«tti35«:i.— ^^'^ag'J<^>^^#T^^^ 

> tiIIB*t^*Slt©MMM©^ftl(lSo%^T> 

a ^ tc^T^ ^- 5' 5 S W^-r ^ ^ i t 
•r-5it3RJS7~ 1 1 coi/i-rtid^—- ^I'tB^roSW^- 

[w*]Bi3] tfiaslJ(^)^^^-^LDPc^^^^bb 

IS. 

[W*«14] 2l««l*^LDPCt^^<b«fT5?^^ft 

^^m9t^(r>^m'f-^^^ r Sum-Pro duct 
0 T;P::fUXAj €:ffll^TL D P CS^b, 

tS^L. HfFlB*tm^«H:ro^*fttcD^fP*^*ftic<h;^tS+>- 

^mim 1 4 mB«c»aff 

DML^^^frV^, MiB*tm*«it<D^^Mo^fo;5^<t 

m<h-r^it*jsi 4, 1 BSfciii etciBKcoam:^ 

[»*Jai8] MIBffi^/(^Sfl*'iWX5^>y:/T«, W 
^0 fB->>Jt^;H^W^«85tL^c'^, «^^m{'«-::?V^T§« 

JS 1 5 . 16 srctt 1 7 (ct3^®afH:&teo 
[li*JS19] mFl3^^^fi:X^-;/:/T«, :x-^fPgli 

(D^^^T^^^'^bbfcJil^tx-^'S:a^«tTjs«b, mib 

50 Eoii^^n'&t^z.li^i^WLii-r^mimiA-lsai 



3 

CO 0 0 1] 

[0 0 0 2] 

ic-:3(.^Ti5i^-r-5. fzt^it. mmm-Tit. itLmfi^Rm 

LfcNOOffi^ (::^'JT>::^JV) ^mm-t^ (01 9± 

m^m^X^^^o\Z-r?>tzif>. JiIBNcDI^S: l OfSl^i. 
[0 0 0 3] «e5t?»a.— »f^ffi:^^icoi^TI5i 

gS|fait®ffl©:7k-Aj5^i:57i^*{SIS-r^ (02 0# 
- - ^7 75: 3 - H t S i: 5 i o T3.— If ^ 

(8 t*>y h) !fa-HtcfiJD^^TS«-& 
[0 0 0 4] 

[^Bj7!)t^9iiUJ;-5<!r-rs^B] b;5^ b;5;75^e, -hlE. 
H^rffiff 7 WA*f;iBS-rs 2: tic: ioTHWSiJW-^ 

[0 0 0 5] *^BJtt. ±|3tC^*T75:^nfcfe»T'*> 

«->x5^A. 3i«^*3ctoJam:&sst#s-i 

[0 0 0 6] 

SoTtt, LDPC??F^<b?£fT5jil«8l<l:, 0r^O-y-> 
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i'S, rs um-P r o d u c t 7;l/:^'JXAj Srfflt> 
[0 0 0 7] ^^(7)^BJ|c*^*^^am->X5^AtC*3t/i 

10 [0 0 0 8] ^^CD^B^fC*^*^^ffl{SvX-7^A(C43li 

^ -> >*;praffifi:«<?:-r % ^ t i^mt-r^o 
[0 0 0 9] •D€(D9tm\zi)^*^^mm>'7.'rJ^\zh-ox 

.■^ ^ ftST ^ ^ i ^ «=® <t f ^ o 

[0 0 10] ^^<Z)^BJlcd^*^§am->7.xAtC*3t/S 
[0 0 11] ^^(^^?^f'*^*^Sa«->X5"A{:*oT 

tt, Miaiint^TS^', :i-^mm<Dm^x'mmtvrcmm 
y^-^^mmhxm.mi^^ mm^mmti'^^ mm^mixs. 

[0 0 12] ':>€<D^m\zi)^*^^^SIi^^z$>-oX\i. L 

^, rs um-P r o d u c t 7;l/r/UXAj ^fflV^T 
LDPCffi^b, «^ig*tbTW:^SnS#lf-y HO 

m'M^<^Mm.xmit(Dm^m(D^^^m^^xmmum 
[0 0 13] -D€<DmM\zf)-^i^^^mm\z$>-oxu. m 

[0 0 14] t3^©^0J{C*^*^^§m^t'feoT«, ^ 

[0 0 15] o^©fg?q{;id^A^5§««8l3fe-pTtt, ^ 

[0 0 16] ^^<7)5s?«c*^ja^-5SffiSi{'&-^T«, m 
50 «^t'«#^<7)«^a)fi[ffl^*^aib. 
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[0 0 17] ':)€(Dmmizii^i!)^^^M\z&^X}it> wi 

^ w^-r ^ - i t-r ^ o 
[0 0 18] ■D€(Dmmizi}^^^^mmm\z$>-ox\t. ^ 
--^mm<omnx l d p c t^^fb v rzmmy'-i$' ^mm lo 

[0 0 19] 'D€(Dmn\zti-^t^^mm:fsmz-$)-ox\-t. 

®ft5J-<Z)§®x— rS' S:, rs um-P r o d u c t 
zfyXAj ^ffll^TLDPCm^L, «^^«i:bTm 

[0 0 2 0] •o^(r>%m\zi)^f)^^mm:f5m\z^^^x. m 20 
S it » m*tfi co^ln 75^*;*: t :^<c § 1t > y W * -> > 

[0 0 2 11 ':>€(j^%m\zt^ii^^mm:^m\zii^\^x, m 

[0 0 2 2] •:3^<?)fg0Jic*^*^^fflm:^fel'*5i'^T, tff 

mw.^/mmmm7.v'y^x'\t, ^^uT-k>xir=fco 

[0 0 2 3] 0^(755!B^Cd^*^-5a«:&ffiJ-*5''^T, M 

itbfc^. mn^^izm-^^^x^mmniim.nmffymn 

mm^miLL. ^^mmw>^(Dm^\zm'3^^x^tiy^^ 

[0 0 2 4] -D^<Dmmz*^ii-^^mm^mzii\^'^x. m 40 
iBiJ^^kXT^^y^-ett, =L—^mm(r>^^xmn\t\^tz 

s m X - ^ e M-^ s 7^- 3^ f ^ *^ * *fj « -r s c 

[0 0 2 5] 

7^ A *i J; wj^fii * HE t-a-^^'^'^fi^ffl 
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[0 0 2 6] giffi®j^^i- mut^ :$imm\zf)^i}^^m 

-ftvXT^A, Ti^t^^. LDPC (Low-Density Parity 
-Check) ?5^{b/'«^v';^5"A*^f BTfeS. 0 1 

43V^T. ntwmtmx&y). 2\t$^mmx$><o. 3« 
4 ta^p^T* 19 . 5^tm^mx$>^o 
[0 0 2 7] z.:ix\ ^mm\zf}^t)^^mm:^&'&Mm-r 

mn\z-z>\,^xwLm-r?>. 

[0 0 2 8] s-r, mmm<D^mt^ix\t. ^m-r^ 

G : k X nff^J (k : mm&, n : ^^Mfi) 

ght=o (T\tmmnm) 

[0 0 2 9] ^W^, ?^^ft3§n?tt, WlftftkO^y 
(mim2-mic) *S^t5t"9> ±|B4figfT^JG& 

C= (mim2— mk) G 

= (ciC2-Cn) (tztcL, H (ciC2-Cn) ^ 

= 0) 

[0 0 3 0] ^bT. ^P^2-e«, :tfi&bfc??^©C 
iC^fbT, BPSK. QPSK, ^mQAUU^f^'Tz^ 

[0 0 3 1] :S«fiim3:, «PS4j5^, afei^S 

^i^vx^im-otc^mmmzMvx, bpsk, qp 

SK, #{lQAM7^t*«xv^S';P«iS=S:ff V^. 
m^gs5*^. LDPC?$-^<k^nfc«ii^*lc?:*bT, 
Fs urn- p r o d u c t T;UrfU;CAj ICdcS^Ojg 
bffi^Sr^JSb, (%)<hOmim2-mklcM 

[0 0 3 2] ^*3, ^mhDPcnnmoym^frmLh 

T«, fct^fi. LDPC«^«#G a 1 1 a g e r tc 
[0 0 3 3] 02lC^fff^Jtt, rij t roj (D2m 

(Drrmx. rij (Dgp^j-smo^^-bTti^. ffiwgu^ 
«:&T roj -r&So ^cofT?ij«. in<D rij 

(;itl^?'J<7)ai5>-t«^-r^) *^3T-*D, ±X(Dn 
tfr<Dm^tfti^~Urzib, CinSr— JSfC FRe gu 1 a 
r-LDPC^?#J <hP¥/uT«.iS. Sfc, Gal lag 

er(Dmnxit. tzh^u. m2\z^-ti.o\z. nm^ 

3:/p-;/i7tc5>tt, 2-:fay!7^t.z-:fuy!7^\zn\^ 

T7>yA@^£fT-3TVi^o 

[0 0 3 43 ^*5> nt.m<Dn^^Wi^-'XlS.\^^^ 
(D. «*-3ro^j75i5 5iJ#ffib, a^J.5 0^Jj5^ 

0>^Flrregular-bDP C^^l tm/oX 
it^fC. FI r r e gu 1 a r-LDPC^^^J « 

1 [0 0 3 5] skT. :^mm<r>mwi<Dmm->7.7-2^izisii^ 



[0 0 3 6] *-r, ^^#<bgSlT'«, fciiXU. m2\Z 
^-rLDPCt?^<£:tUv':>-;UfT5iJAt-rs. *'Ji?:^ 
;!.fT?'JA«, (1) ^(D^^\zmirz.iztftt!^^. 

H= [C2~*ci I C2~'c2] = [PI Im] 



A= [ci I C2] (1) 

[0 0 3 71 mmt^ 1 r-it. ±12* u 

ff^iJAtc^tUT, FGaussian Elimina 
t i onj &*fTb> (2) ^iZ^t^oW^O'r^^ 



(2) 



P = C2"'citb, Im=c2"'c2 (^Ciff^J) 
<ht"^» 03 ti. rcaussian Elimina 
t i onJ (7)*ffJ^mS:*-rHT&S. 

[0 0 3 8] ^^{c, t^^ft^ 1 Ta> ri}^^3hi)^m 

aussian EliminationJ Sr^ff 
^^(r, :^^^?5:gl5^J-C*tbTfT#fi!:«' TGau s s i 
an EliminationJ ^^frt" -S. H 4 
FG aussian EliminationJ <DMff 

[0 0 3 9] O^tC. l$-^^tl§ 1 T-a, ;&2^WWmT 

6^JS<b7^ja(Cj?A-rS, ^bT> T2ff?£Bm-r 

-5,, ^niCJ;D, aiiilW?^i:/'^U5"^MfT^JH«, NX 
K=2 0 X 1 SCDfT^JiT^t^c H5«. ?lF^<bi§ 1 l-J: 

[0 040] ft^fc, ij^jbgi 1 T'tt, a 5 (C75-r/^ u 
^4^^nmH^m^^x±^nnG^^i^ ( (3) ^# 

( (4) o 

[0 0 4 1] 



[Sll 



"■[■;Hc,y 



LDPCO? 

-Pro 



[0 0 4 2] Z = Gsmod2 (4) 

[0 0 4 3] §«fi!J©«^i§ 5 T«, 

m^^^tLT, rsum- 
duc tT;U:J'JXAj ^fflt.^^, 

[0 0 4 4] s-r, «^^5T«, mm^mz (=gs 

mod 2) (likelihood) S:**^, ^*3, l>#*J 

tos««^y (t) izisn^mmy'-'^x. it) <dx 

«^ f t^^'^ctf^ (x (t) : 0. Do ^fc. ±m 



x(t)=l 



P (y (t) I X (t) =1) ^rS* 
= l(Di#t::Sm«^y (t) ?r^ltBt^ 



X (t) 

[0 0 4 5] mi^mz^^^^ii. fe<h^«, *sft 

[0 0 4 6] 
[IS 2] 



1 



1 



(y(t) + a) 



4ay(t) . 



_2ay(t) 



[0 0 4 7] fcC*3, a2«y<Xwi)-flS:fit (atty-rX 

mmu^mm^y (t) ro^e^^t-o 

[0 0 4 8] ^LT. (5) (6) StTpTcfc^ 

[0 0 4 9] 
[ic3] 



[0 0 5 1] 
[^4] 



(7) 



expa, 



(6) 



[0 0 5 2] 
[^5] 



(8) 



[0 0 5 0] Ufcdi^T, *glft''^*^«. <7) 
it; (8) iC®J:^f-^-r^<i:*^-e#S. 



[0 0 5 3] ^€1', «^S§5-ett. &Jf(Dm^no 
t*-/ hl^^JXOnSSWtfy h*^x (Oorl) T 
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qmn*= f t* 
[0 0 5 4] 

(1 1) iC, 



*-55t^qmn*S:> Tffi (9) ^^^Xf (10) ^fc-T 
S (Initialization) . iSiiS, mitmMfr^^V. n« 

(t=n) , 

(9) 
(1 0) 

(2) qmn°-qmn'=5 (qnm) tl'- 
(1 2) iS:*5=tt/ (1 3) ^(Dmw^^ 
m, nlC^fbTfr^ (Horizontal Step) . 
CO 0 5 5] 

me] 

keN(m)\ii 

[0 0 5 6] 

rmn°= ( 1 + <5 fmn) /'2 (12) 
rmn'= ( 1 - <5 rmn) /2 (13) 

fj:*3. N (m) (= {n : Hmn= 1 } ) ^SfrmfC 
#ft]TSti*-;' b^Jnrom^^*b, N (m) \nttf>y 
h3?iJn^^<»-&N (m) rmn''t*> 

y h h*«5S^qmht'J;^T-^;^e.n5i)'^Lfc5i'^<&fe 

[0 0 5 7] (3) nix = 0. 1<75^-Xl'*5 

tr^T, qmn''»'(it=^> (14) ^-^SSt-T^ (Ver 

tical Step) , 

[0 0 5 8] 

[SC7] 



™ iaM(ii)\iii 



(14) 



•tJ->:/;i/MA^e.. •!t>^Jl'^M$&l^- rsum-Pro 
due t7;l'^UXi.J ^fflt^fc?f^ft5J-«LDPC« 

[0 0 6 5] im<r>m^TtiiJ]-^n?> 
mnAmmmm^nmx&it u „T-«^t-^ i « ( i e ) 

*ffitro^thS um_a bs_LLRs2: (17) ^\Z^ 

-r, 

[0 0 6 6] 
[|gc9] 

0 

D.=ln% (16) 



[0 0 6 7] 
[^1 0] 

Snm_abs_LLRs= EPnl= Z 



[0 0 5 9] ^*3, WiC*ffiJtaDin«^ amn=l/(q < 
mn"+qain*) <tTS. Sfc. M (n) (= {m : Hom= 
1} ) #Jjnk->v h^JnfCctoT^a^nS^Sffm 

flU»^5i*qn°. qn'^t^TW (15) ^TMif-rS. 
[0 0 6 0] 
[ISC8] 

qS = atff nrSi. (15) 
nffM(ii) 

[0 0 6 1] -f-cD'^, «^^5T«. HX ' =0 t^cS 
ST', ±KMa<£i!aOjIbSlffi-S. X ' «5t* 

<D^\^^:^(Dx. (Oorl) OJS^JSrS-To 

[0 0 6 2] J&^±, :iz.^-r^<Dmm'C\t. -mmtsi^^ 
[0 0 6 3] 0 7«, :^mm<Dmm\ziin^mmyu- 

[0 0 64] 08«. *SISSOJgJi{C*3ttSS«-tt>y 



(17) 



[0 0 6 8] bfcA^oT, «^il5T«, _htB (17) 
^\Zf^-rM^XS.it u n<73^*rfi«-&at S u m_ a b s 

D, mm&m^iEmizmtiix^^. -mcom^i? 

m_ab s_LLR s<73g35>*BJ?gJrfj:^ST«^<£**0 

ii-r. 

[0 0 6 9] uTiz. ±mmmum<D-m^^-r. 

[0070] 09 rirregular-LDPC 

<Dm^\zM'r^>m^^(omiz^^n^±M^<^itm^m 
b. px«i^aEff5ij^*{^(oai5».fc^-r-5a*x(Dffic-& 

^n^±m^<Ditm^m.v, no. tts^xw^jsfc^ 

3 2 7 3 6 x = 3 2 (DmWLit. No. =42 

5T, Jt^*^Ax=3 2 * 4 2 5/3 2 7 3 6 = 0. 4 
1 5 4<h75:S. ' 'T«, :i<7)??^{t^ (Rate) = 
0. 5© r I r r e g u 1 a r -LDPCtf^J 

[0 0 7 1] 0 1 Oa, H9(7)LDPC?J^€rffll^T. 

(Eb/NO) =2. 0 dBCDfetTv'Sa.V'— v'H > 

? *fTofc«^o, •y->:/;H8i&.^t, Mic^SJt©^** 



>^;i'*^e> 5 1 i-t)->7';i'^TS l^f^i§<^:b. 512 
•t)->7';w*^e. 1 0 2 3i5->:/;i/^-T?^ 1 
0 2 4-y->:/;i'd^e> 1 5 3 5-t}->y;i'^T€r i^^^ffii 

1 5 3 6-tJ->y;i/55^e.2 0 4 7-y->^;i/ST5r IIIF 

So0ioT«, o-y->^;i/B, 5 1 2-y->y;ps, 1 
0 2 4-y->7'Ji/a, 1 5 3 6-9->-/;i^a. ^^y-f)im 

;fe^<;5:oTUS. ■r75:t)-&> t)-r*^E b/N 0 = 2 . 

[0 0 7 2] 0 1 Hi, I^-^#TH*3^tS, 0^>-f 

tt, 2IiISOjaf3jiba#*^e>ltft]:^^*i!&^D. 10[hI@ 

£A±-eiiStciij!]D-r^. ciniccto. Eb/No = 2. 

T, H 1 0*5J;O^'H 1 1 *^60jed^'^cJ:'5fc. c:«U-> 
[0 0 7 3] ^«->>4?;H^SB{iSc^itS^, «-^i§5 
®*iJ^Lfc^*HX ' J^mx ' = 0 t^a^^THOiML 

[0 0 7 4] ■:^€\z. ±sd.mm^^m\zm-^^^x^>-y 
[0 0 7 5] Hi2«, mnmo^iEmtjiMAt^mm 

[0 0 7 6] 01 3«, §ft&l v-^Jj^JPSCD^ffi^A 

«->>5j^;uff(7){iffi^A 0^ (18) iCJc^-ri^^^r 

A0 = <i>Xz + t/> (18) 

[0 0 7 71 0i4«, •^yzfjvmmmmiii^a^^fi^m 



ayi7(Dmm^^L. nil ->>3j^;P'^<z)U->:/;i/ic€: 
^-r. 01 4frS1-ck5tc:, -y->>^;HlW©IIIT«, -li- 
>y;i/i?-rs>^^^Tx (r;>/2 7ti) ^Jt->:7h-rs 

>y;l/i'P-yi7®igW^£:TX (.l-<t>/2n I) ft^ 

[0 0 7 8] :i<7)=fcoic, ^mm<DMmz^i,^x\t. m 

iS'^, rs um- P r o d u c t 7;l/d'UXAj 

[0 0 7 91 Sfc, *3IJScDjg^cDS«^«, ^*|gc:ta! 
[0 0 8 01 iMIOigb^^^S: 

[0 0 8 11 sfc, :^mmo)mm<D§:mmii. ^^ut 
[0 0 8 2] sfc. :^mm<Dmm(DS:mmii^ ->>3}^;i/ 

(18) iCTifiiHb, (18) ^(DWmm\z&-:^\,^ 

x^yzfjviiLmoy-rn^miEh. (i 8) 
(cs-^t/iTS^^p«y^o-rns*iiEt-'5. iinfCcfc 

So 

[0 0 8 31 *MO}^li2. ll!S<Z)?g«i2T«. 

\zi!>^i!}^^mmmm\zisn^:3.-^^tii:f3m\z-D\,^xmm 
40 -t^o 

[0 0 8 4] 015tt, *SgCDmffi2©->XT-A^fiS;* 
^tmx$> 0.11 «ji«mT-a5 0 , 12, 13 «Sfa 

[0 0 8 51 mm(Dmmumx'mmLrz^o\z. s:mm 
xit, mmm(DLDPc^^(D±^^^nGiltn\zM^>■ 

01 6*3j:y:0i 7(Z)J;5ic^M^sc:t-e, ^ 



(8) 

13 

[0 0 8 6] ft^^WfCVi^ :i—tfAffl{C01 6(^75 

-rm^m^^m^. :i-^Bm\zmi TiZTr^-rm^^'^ 

*n : 2©v'X7^AT?, iiimW^ 018 (a) J::*-r 

ftbfc«^, rz.-- !fA:foctat:i.-HfBCOSM^T-«> ^ 

n^n^ (17) -e^L^c**^:fcS[Jt©ffeMffito^n-s 

um_a b s_LLR s SIBl^T, S^tC^fSx— ^ 

[0 0 8 7] ;i©=fc3tc, T^siSiroj^^fciJ^^T^. 

^LTji«b, §mfiij;ii^*> ^n^n^ (i 7) x-^Lfc 

*tl&*a!tt:0«fi*t«0-&ti- S u m_ abs_LLRs* 
CO 0 8 8] fS.i3. *Jfi<D?glil*3cttX2fCTItt?qbfe 

^ U - ^ - > * ^— tf fflS'J fc tJ D li s :i <h l:: J: 

[0 0 8 9] 

{f5^— rs um- P r o d u c t T;Urf>JXAj 
^fflV^TLDPC'^^L, ffi^^^<hbTUi:^^nS# 

[0 0 9 0] ^^©^BJfCctnii, *f|gc:fcS 
^roi^»7j^S:*c t ?5: S it > :;^;HB/!&-^ ^ ^jJ^JVra Wi4 

[0 0 9 1] ^^©^B^{Ccfcn«, ^Diib 

tCctO, #StCSNR;iOi{£ti«-&T'*oT'bgB$SlCii-> 
:/;Hijl&.^=S:^ai-r S d t nJHi^j:® m -> X 5" A S 
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[0 0 9 2] -D^cD^miz^rnt. ^mmi)^. +^U7 
■y- > yji/gate.-^tDgc^^a^ct < is^-r * ^1 1 "itii^a 
[0 0 9 3] 'D^<Dmm\z.i:mi. v>4^;i/ 

7';i/&«<Drn=&iiiEL, '^m^(Dm^\zm-^^^xmm 
i7ny^(D-rn=&miE-r^. ^rnz^D, iEm\z^yf 
}vmmii^xsi7 p -y nm^miL-r^ z. ii-hmmi-mm 

[0 0 9 4] ^^a3^igirj;n«, MUtffliJ*^ :i-1f{a 

mfiiJ/^)^\ ^n^nMSc*fiitcoM*fffi«^ti-S um_a 
b s_LLR s Sfflt^T, ^m\zn-t^y'-'^-b^^oti^ 

sw^-rsv-^^T^A^K^tLfc. ^nt^cto, itmsitc 

tg;&aM->X7"A<£#-5;ii:*«T^S, 
[0 0 9 5] -3^(D5E^fc:«i;n«> m^co-y->:/;i/Mi& 

rs um-P r o d u c t T;!/rf"JXAj Sffli/^TLD 
3«fi5t<i:Lfc, ZintCiD. yUT>:/;U^:3.— tf3- 
[0 0 9 6] ^^C0^B^{rJ;n«. *tSc*Sitro^*fte 

[0 0 9 7] -D^*«%B;3(c=fcn«. «*OiiL-«^^ff 

1/^. M^xm.tt<Dii&i^m<Df^m^j:^Mizmi}a-r^-^ 

#S»:is N R/&^®vi«^T*^Tt)?^aK-y->:/;ngi& 
.■^ saa-r ^ ;i <i: ti^-^mt£^mm^n ^ <t *^*t-^ ^ , 

[0 0 9 8] 'D^<D^miZJ;:rHi. =\^-v 'J 7-fe>7.tCcfc 
[0 0 9 9] o^<D5gB>^l:<i:n«, zyyTf.jimm^BiL 
50 -rn^^iiEL. SMiC©«#l-»^»'^T»qs^Dy^<o 



(9) 



15 
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CO 1 0 0] t3^»^Bj(cj;na, MSffliJA^e*:!— y^o 

■^tc. ^n^n**Sc*«Jt©im^fil»-&tf-Sum_ab 

[0 10 1] tp^<75%Hj{Cctn«, 2i«{Bij/5^ o.-^m 

So 

[0 10 2] ^^©^Bqfcj;n«s LDPC 

>:/U>^L;rcl^^mft5i-«S«5^-iS'«:, rsum- 20 
Pr oduc tTJViif'JXAj Sfflt^TLDPCm^ 

[0 10 3] t3«^o%?girj;n«, §m^*^. Mic*s 

-eoi^fn^t*;^ t /j: § -9- > y ^ -> > #>'H^^fi^ 

[0 10 4] ^^*«^HJ5tCctn«> SM^*^. »OML 

[0 10 5] ^^«%B^('<tn«, Sm^*^, +^'J7 

[0 10 6] ^^©^B^tCctntf, Sffl^>4^. ->>*;u 
[0 10 7] o^©fgig{cJ;n«, iil«ffl!lA^ :i— tfP 



b s_LLRs^ffll.^T, S«C?:*-r55^-^'A^<5:0*^ 
«:«^-r-5, ^ntCJcD, iiSfilfrTa— if^i^c:x-- 
[Hfficoffi¥?5:mBJ] 

[0 1 ] :^^HJtr*^55^SaM->>^5"AO«lfieS:7ix-r0 

[02] Ga 1 1 age rlc:J;Dffi^SnTt.^SLD 

[0 3] rcaussian Ellminatio 
nj ro^ff^S^^-r^TfeS, 

[0 4] TGaussian Eliminatio 
[0 5] ^^^{l:8HrJ:D4^^nfc«*ie«J^/'?'J7"^' 

i^aeff H ^ ^-r 0T & s . 
[0 6] §m.^»'*5tt558^^a?^^?:^i"iaTfe 

So 

[0 7] USScDJ^Jil C*5ltS®«:7l'-A^^-r0 

[0 8] *]ffic)j^«8 1 fri3ttssm-9->y;k^=£7is-r 

0TabS. 

[09] n r r e gu 1 a r -LDPCff^J ©7 

>-9- > CD — «aj ^ ^-r 0 T- S o 

[010] ■^y:r)vmPh,^i^n^^&it(DmMm<Dm 
filfii t » 13 « « S-r 0T & s , 

[011] «^co|ftOjgbliI^t*H?c**Jt®^6^*fit 

[012] «^'^<DiE5S^affi^i:Smi^®ajg^<£: 
^t-0TfeSo 

[013] ^mmi '»->^)vn(r)^mm A e^^-rm 

[014] +f>:^;HsI^®lli:i'n>;/;i^|^^«flW«* 

[015] ^SgCDJ^^2<D->7.^A«fi£^*f 
S, 

[016] «^aEff^J(O^5-«{t©-0il<£:*-rST*a. 

[0 17] m.^nn(D^mit(r>-m^^'rm-^$>^> 
[018] ^sa® 2 <r>:t-^miti-^m^^-tm-^ 

[019] ti£*CD|^W^I?;&ffi^l5iW-rSfc«)<D0T 

[0 2 0] tjt*©:!— if^ai^tesiiw-r«fc«e>«0 
[ij^oifti^] 

1 i^mt^. 2 ^Pis, 3 iiMK. 4 arass, 
5 1 1 mmm. 12. 13 
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rate-0.5g)lrTe9ulaf LDPC?^ 



Dl 


32 


Rate 


0.5 




6140 




X 


A. 1 No. 




2 


0.1 655061 


2709 




3 


0.187867 


2050 




8 


0.007331 1 


40 




7 


0| 0 




8 


0.2238Sl| 916 




32 


0.41541 


425 




X 


1 


No. 




10 


0.3125^ 


1023 




11 


0.68751 


2046 





[0121 


AS 














S3 



[013] 





mm<o 



rmamnjijnj-uTiTri^^ 



U— ^ 
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[HI 6] 

rate-0.5<0lrr8gular LDPC^ l^—^Aj 



rate-0.5flDlrregulaf LDPC^ (^--^8) 




[019] 



[01 8] 



■KaaaA^v^/vA; 



jL--trAro 

Suin_ab8_LLRa _ 

il-1fB(0 
Sum_abs_LLRs _ 



